Characterization of the progression signal for human T-cell proliferation provided by monoclonal antibodies to the CD3-TCR complex.
Following T-cell activation, two distinct stages in the proliferative response can be identified. The first stage or state of competence (G0 to G1 transition) is defined by the acquisition of the ability of activated T cells to proliferate in response to growth factors. The second or progression phase relates to the progression of cells to DNA synthesis in response to exogenous growth factors (e.g., IL-2) or inducers of growth factor synthesis (e.g., phorbol esters). In the present manuscript we provide evidence that soluble monoclonal antibodies (mAbs) to CD3 or the T-cell receptor (TCR), similar to the phorbol esters, can induce IL-2 production and cell proliferation in competent but not resting T cells. The data indicate the role of CD3-TCR complex triggering not only as an "activating or competence signal" but demonstrate its capacity to signal in the progression phase as well. However, there were distinct differences when competent T cells were stimulated by phorbol ester compared to soluble antibodies to CD3 or TCR. Antibodies to the CD3-TCR complex, when compared to phorbol ester, induced less proliferation in competent, memory T cells (CD45RO) than in competent, naive T cells (CD45RA). In contrast to phorbol ester, the induction of IL-2 transcription and cell proliferation in competent cells by soluble mAbs BMA 031 (anti-alpha/beta T-cell receptor) or OKT3 (anti-CD3) was inhibited by cyclosporin A (CsA). This implies that in activated T cells there is a step between activation of the CD3-TCR complex and the point(s) of action of phorbol ester that is susceptible to CsA in activated cells. Alternatively, the data may indicate involvement of different regulatory elements with different sensitivities to CsA for the induction of IL-2 transcription by phorbol ester or antibodies to the CD3-TCR complex.